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(57) ABSTRACT 

A steering damper apparatus for a two-Wheeled vehicle 
includes a steering damper housing With a loWer end portion 
?xed to the motorcycle’s main frame. A ?rst torque arm has 
a ?rst end ?xed to a pivotally movable shaft, and a second 
end Which is connected, via a ?rst pin, to a ?rst end of a 
second torque arm. The second torque arm has a second end 
bolted to a top bridge on the main frame. The ?rst and 
second torque arms are pivotally movable relative to one 
another, via the pivot shaft and the ?rst pin. The apparatus 
is capable of accommodating a change in distance between 
the pivot shaft and the bolt on the second torque arm. A 
tWo-part cover is provided for the steering damper body, 
including a housing cover secured to a ?xed side thereof, 
and a torque arm cover secured to a movable side thereof. 

18 Claims, 15 Drawing Sheets 

(56) References Cited 

U.S. PATENT DOCUMENTS 

582,279 A * 5/1897 Gold ........................ .. 280/272 

Front 



U.S. Patent Aug. 21, 2007 Sheet 1 0f 15 US 7,258,356 B2 

3 



U.S. Patent Aug. 21, 2007 Sheet 2 0f 15 US 7,258,356 B2 



U.S. Patent Aug. 21, 2007 Sheet 3 0f 15 US 7,258,356 B2 

Rm (' 

“Sm 



U.S. Patent Aug. 21, 2007 Sheet 4 0f 15 US 7,258,356 B2 



U.S. Patent Aug. 21, 2007 Sheet 5 0f 15 US 7,258,356 B2 



U.S. Patent Aug. 21, 2007 Sheet 6 0f 15 US 7,258,356 B2 



U.S. Patent Aug. 21, 2007 Sheet 7 0f 15 US 7,258,356 B2 



U.S. Patent Aug. 21, 2007 Sheet 8 0f 15 US 7,258,356 B2 



U.S. Patent Aug. 21, 2007 Sheet 9 0f 15 US 7,258,356 B2 

PRIOR ART 



U.S. Patent Aug. 21, 2007 Sheet 10 0f 15 US 7,258,356 B2 



U.S. Patent Aug. 21, 2007 Sheet 11 0f 15 US 7,258,356 B2 



U.S. Patent Aug. 21, 2007 Sheet 12 0f 15 US 7,258,356 B2 

Fig. 12 

Fig. 13 



U.S. Patent Aug. 21, 2007 Sheet 13 0f 15 US 7,258,356 B2 

Fig. 14 

W105 
123 123 

122 

120 / L~~120 

Fig. 15 



U.S. Patent Aug. 21, 2007 Sheet 14 0f 15 US 7,258,356 B2 

70 

F' . 17 
‘g 73 104 



U.S. Patent Aug. 21, 2007 Sheet 15 0f 15 US 7,258,356 B2 

Fig- 18(6) 

102 77 104 78 49a 

/ 
75 

P 

61) 'X 
l 75 

49a 

77 X 
78 

37 

37 49a 

Fig. 180)) 



US 7,258,356 B2 
1 

VEHICLE STEERING DAMPER APPARATUS, 
AND VEHICLE INCORPORATING SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present invention claims priority under 35 USC 119 
based on Japanese patent application No. 2003 -3 1 7244, ?led 
Sep. 9, 2003, and Japanese patent application No. 2003 
317575, ?led Sep. 9, 2003. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to vehicle hydraulic steering 

damper apparatus suitable for use in a steering system of a 
tWo-Wheeled vehicle, and to a vehicle incorporating the 
described apparatus. 

2. Description of the Background Art 
Conventionally, a number of steering damper designs are 

knoWn for use on tWo-Wheeled vehicles. For example, a 
steering damper arranged above a head pipe provided at a 
front end of a vehicle body frame has previously been 
disclosed (See, for example, Japanese Patent Laid-Open No. 
2003-81172). 

FIG. 9 of the draWings in the present invention disclosure 
is a reproduction of FIG. 2 of Japanese Patent Laid-Open 
No. 2003-81172, included herein for discussion purposes. 
HoWever, the reference numerals in FIG. 9 hereof have been 
changed from the original numbers used in the reference. 

In the prior art structure depicted in FIG. 9, a steering 
damper 200 is a hydraulic attenuator arranged betWeen a top 
bridge 201, Which is part of a pivotally movable steering 
structure, and a substantially rigid head portion 203 attached 
to and located forWard of the vehicle body frame 202. 

The steering damper 200 of FIG. 9 has a body portion 204 
and a lid 205, Which cooperate to de?ne a casing. At this 
time, the body portion 204 and the lid 205 are jointly 
fastened together. 
A rear portion of the steering damper 200 is connected to 

a boss 207, Which protrudes upWardly on the upper surface 
of the head portion 203 of the vehicle body frame 202. The 
steering damper 200 is attached to the boss 207 by a bolt 
206. 
A steering nut 208 fastens the upper end of a steering shaft 

211, located inside a head pipe 209, to the top bridge 201. 
Also, the steering nut 208 surrounds the loWer end of a pivot 
shaft 212, Which is a rotatable shaft of the steering damper 
200, and Which is ?xedly connected to the steering shaft 211. 
The pivot shaft 212 is also connected to the top bridge 201 
via the steering nut 208. 

In other Words, the pivot shaft 212 and the steering shaft 
211 are connected to one another, and rotate integrally 
together via the top bridge 201. 

In this respect, reference numeral 213 designates a bottom 
bridge; 214, a fuel tank; and 215, a turning angle sensor. 
When the vehicle receives an external force from a road 

surface While it is traveling, the steering damper 200 detects 
a turning angle of the steering shaft 211 With the turning 
angle sensor 215, Which rotates integrally With the pivot 
shaft 212. The damper 200 is operable to absorb the external 
force from the road surface by outputting a signal to a 
control apparatus. 

In the structure of the steering damper 200 of the Japanese 
Patent Laid-Open No. 2003-81172, hoWever, although the 
pivot shaft 212 is directly ?tted in the steering shaft 211, 
there is a problem that in order to accurately determine the 
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2 
relative positions of the pivot shaft 212 and the steering shaft 
211, it is necessary to use enhanced precision parts, and thus 
it is dif?cult and expensive to manufacture. 

Also, the pivot shaft 212 and the top bridge 201 can be 
connected together through the use of an adjustment mecha 
nism, such as a coupling arm and a spherical bearing 
incorporating an eccentric collar. HoWever, there is a prob 
lem in that the structure of the spherical bearing incorpo 
rating the eccentric collar is complicated, resulting in 
increased maintenance expenses. 
A steering damper apparatus to be installed to a vehicle 

such as a motorcycle has been proposed in Which, during 
pivotal motion of a movable partition Wall for partitioning 
an oil chamber Within a housing into tWo parts, a damping 
force is generated by circulating hydraulic ?uid betWeen 
these tWo oil chambers. The apparatus comprises a shaft for 
pivotally supporting the movable partition Wall With respect 
to the housing, While coupling the base of the movable 
partition Wall in a ?xed state. The housing and shaft are 
arranged above the head pipe. The rear portion of the 
housing is housed Within a concave portion formed at the 
front end portion of the fuel tank. See, for example, Japanese 
Patent Laid-Open No. 2003-104269, With special reference 
to page 2 and FIG. 2 thereof. 

In the steering damper apparatus speci?ed in Japanese 
Patent Laid-Open No. 2003-104269, the steering damper 
includes the housing, the shaft and the like, and a connected 
portion betWeen this steering damper and the steering sys 
tem members are exposed to Weathering and to the elements 
on the outside thereof. 
An additional concern is related to the placement of the 

damper on the vehicle. The steering damper apparatus is 
arranged to be centered in the front part of the vehicle body 
above the head pipe. This is one of the most conspicuous 
places on the vehicle, and the outside appearance of this 
portion can be considered to be made unattractive by place 
ment of the steering damper in this location. 

SUMMARY OF THE INVENTION 

The present invention provides a steering damper, for a 
saddle-type vehicle, Which solves some of the above-men 
tioned problems. In one embodiment of the present inven 
tion, a steering damper apparatus is capable of adjusting to 
a change in distance betWeen a pivotally movable steering 
shaft and the vehicle body side even if the shaft and 
connected parts are not formed having enhanced precision. 
An advantage of the present invention, in an embodiment 
having a pivot arm cover and a housing cover, is that it 
provides a steering damper apparatus having an attractive 
outside appearance. 

According to a ?rst aspect of the invention, a vehicle is 
provided in Which a pivotally movable steering system 
member, that alloWs steering of the vehicle, is operatively 
connected to a ?xed frame member on the vehicle body side. 
A steering damper apparatus, including a rotary damper 
having a pivotally movable shaft, is interposed betWeen the 
vehicle body side and the steering system member. 
The steering damper apparatus according to the ?rst 

aspect also includes a ?rst torque arm having an inner end 
Which is ?xed to the pivot shaft of this rotary damper. The 
?rst torque arm also has an outer end opposite the inner end, 
and the steering damper apparatus also includes a second 
torque arm connected to the outer end of the ?rst torque arm, 
in such a manner as to be pivotally movable. 
The tip of the second torque arm is installed to one of the 

vehicle body side and the steering system member, and a 
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damper case of the rotary damper is installed to the other of 
the vehicle body side and the steering system member. 

The pivot shaft of the rotary damper is interconnected to 
the vehicle body side or the steering system member via a 
linking structure including the ?rst torque arm, a connecting 
pin, and the second torque arm. The ?rst torque arm and the 
second torque arm are made into a V-shaped link, and an 
angle betWeen those tWo torque arms is able to be changed 
in response to road obstacles, Whereby a change in distance 
betWeen the vehicle body side and the steering system 
member is absorbed. 

In the steering damper according to the ?rst aspect of the 
invention, in order to absorb the change in distance betWeen 
the vehicle body side and the steering system member, the 
angle betWeen a pair of torque arms is changed. Since only 
the number of torque arms is increased, structure of the 
steering system does not become complicated, and it is 
possible to minimiZe any cost increase. 

In addition, since the angle betWeen the pair of torque 
arms automatically varies in accordance With the change in 
distance, no special maintenance is required. 

In order to solve the problem related to the appearance of 
the steering damper apparatus, according a second aspect of 
the invention, there is provided an improved steering 
damper apparatus. The improved steering damper apparatus, 
in Which during rocking of a movable partition Wall for 
partitioning an oil chamber into tWo parts Within a housing, 
a damping force is generated by circulating hydraulic ?uid 
betWeen these tWo oil chambers. The steering damper appa 
ratus includes a shaft for rockingly supporting the movable 
partition Wall With respect to the housing While coupling the 
base of the movable partition Wall in a ?xed state, charac 
teriZed in that one end of the shaft is caused to project 
outWardly from the housing. A torque arm is connected to 
the projected portion of the shaft. The housing is installed to 
one of the body frame-side member and the steering system 
side member. A housing cover for covering the housing is 
installed to one of the body frame-side member and the 
steering system-side member or the housing. The torque arm 
is installed to the other of the body frame-side member and 
the steering system-side member. A torque arm cover for 
covering the torque arm is installed to the other of the body 
frame-side member and the steering system-side member or 
the arm. 

A steering damper apparatus according to another aspect 
of the invention is, in addition to one speci?ed above, 
characterized that in at least one of a mating surface betWeen 
the housing cover and the torque arm cover, there is formed 
a circular arc surface having the same center as a pivot axis 
of the steering system-side member. 
A steering damper apparatus according to yet another 

aspect of the invention is, in addition to one speci?ed above, 
characterized that the torque arm cover is fastened to the 
steering system-side member in the neighborhood of an 
installation area of the steering system-side member of the 
torque arm, and is restrained on the steering system-side 
member by a restraint at a portion to be covered by the 
housing cover. 

According to the invention speci?ed above, since the 
housing and the torque arm are covered With the housing 
cover and the torque arm cover respectively, the housing and 
the torque arm, Which are members for constituting the 
steering damper, are not directly exposed to the elements and 
inclement Weather on the outside, and as a result, the outside 
appearance is attractive, and remains so over time. 

Also, since the cover is divided into portions Which are 
installed on members on the body frame side, Which is a 
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4 
?xed side, and portions Which are installed on members of 
the steering system-side, Which is a movable side, the 
steering damper, having movable elements, can be covered 
With a comparatively small cover. 

According to the invention speci?ed above, When the 
steering system-side member rocks With respect to the body 
frame-side member, the housing cover and the torque arm 
cover move relatively folloWing it. At this time, since at least 
one of mating surfaces betWeen those both covers is made 
into a circular arc surface having the same center as a pivot 
axis, an aspect of laying one cover upon another does not 
change. As a result, a clearance betWeen both covers can be 
maintained constant irrespective of the rocking position of 
the steering system-side member, and for this reason, the 
clearance betWeen both covers can be designed to be small. 

According to the invention speci?ed above, since the 
torque arm cover is installed to the steering system-side 
member by both fasteners and restraints, a secure connection 
can be realiZed. Also, in portions to be covered With the 
housing cover, restraint is performed by suitable restraining 
structure. Since this is a simple and easy method of con 
necting these components, installation of the torque arm 
cover becomes easier, and the outside appearance is also 
improved. 
Modes for carrying out the present invention are 

explained beloW by reference to a number of selected 
illustrative embodiments of the present invention. The 
above-mentioned object, other objects, characteristics and 
advantages of the present invention Will become apparent 
from a revieW of the folloWing detailed description, Which 
should be read in conjunction With the accompanying draW 
ings. Throughout the folloWing detailed description and in 
the draWings, like numbers refer to like parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational vieW of a tWo-Wheeled vehicle 
equipped With a steering damper apparatus according to a 
selected illustrative embodiment of the present invention. 

FIG. 2 is a perspective vieW shoWing an upper central 
portion of the steering system of the tWo-Wheeled vehicle of 
FIG. 1; 

FIG. 3 is a top plan vieW shoWing the upper central 
portion of the steering system including a steering damper 
apparatus according to a ?rst embodiment of the invention; 

FIG. 4 is a side detail vieW in partial section shoWing the 
steering damper apparatus of FIG. 3; 

FIG. 5 is a cross-sectional detail vieW of part of the 
steering damper hereof, shoWing a connected portion 
betWeen a pivot shaft, a ?rst torque arm and a second torque 
arm; 

FIG. 6(a) is a ?rst sequential Working vieW shoWing the 
principle of the rotary damper portion of the steering damper 
apparatus according to an embodiment of the present inven 
tion, and FIG. 6(b) is a second sequential vieW thereof; 

FIGS. 7(a), (b) and (c) are a series of Working vieWs 
shoWing operation of the linkage of the steering damper 
apparatus according to an embodiment of the present inven 
tion, illustrating the effects of different inputs on the system; 

FIG. 8 is a top plan vieW shoWing a front central portion 
of the motorcycle of FIG. 1, illustrating a steering damper 
apparatus according to a second embodiment of the inven 
tion; 

FIG. 9 is a reproduction of FIG. 2 of Japanese Patent 
Laid-Open No. 2003-81172, shoWing a prior art steering 
damper in side plan vieW; 
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FIG. 10 is a top plan vieW of a front end portion of a 
motorcycle, showing an installed state of the steering 
damper body according to the ?rst embodiment hereof; 

FIG. 11 is a top plan vieW similar to FIG. 10, shoWing an 
installed state of a cover ?tting over the steering damper 
apparatus of FIG. 10; 

FIG. 12 is a side vieW of the steering damper of FIG. 11 
according to the ?rst embodiment, partially in cross-section, 
and shoWing an installed state of the cover of the steering 
damper apparatus; 

FIG. 13 is a top plan vieW shoWing the housing cover for 
the steering damper apparatus; 

FIG. 14 is a front plan vieW shoWing the housing cover of 
FIG. 13; 

FIG. 15 is a side plan vieW, partially in cross-section, 
shoWing the housing cover of FIGS. 13-14; 

FIG. 16 is a top plan vieW shoWing an arm cover for the 
steering damper apparatus; 

FIG. 17 is a side vieW, partially in cross-section, shoWing 
the arm cover of FIG. 16; 

FIG. 18a is a top plan vieW of a pivotally movable portion 
of a motorcycle, for explaining an installed state of the arm 
cover of the steering damper appparatus, and 

FIG. 18b is a cross-sectional detail vieW taken on line 
X-X of FIG. 18a. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Hereinafter, a number of selected illustrative embodi 
ments for carrying out the present invention Will be 
described, With reference to the accompanying drawings. 
Speci?cally, a motorcycle equipped With a steering damper 
apparatus according to an illustrative embodiment of the 
present invention Will be described. In this respect, relative 
positional terms such as in front, behind, and left and right, 
as used in the description, are given from the vantage point 
of a driver, seated on the motorcycle and facing forWard 
thereon. 

FIG. 1 is a side elevational vieW shoWing a saddle-type 
vehicle, Which by Way of example is a motorcycle 10, 
equipped With a steering damper apparatus 30 according to 
a selected illustrative embodiment of the present invention. 
The steering damper apparatus hereof can generally be 
adapted to be used on any saddle-type vehicle Which is 
pivotally steerable using handlebars. 

The motorcycle 10 includes a main frame 11; a front fork 
13 and handlebars 14 Which are operatively connected to a 
steering shaft 42 (to be described in detail later), Which is 
pivotally supported by a head pipe 12 provided at the front 
end of the main frame 11. The motorcycle 10 also includes 
a front Wheel 15, rotatably mounted to the loWer end portion 
of the front fork 13, an engine 16 installed in the loWer part 
of the main frame 11, and a transmission 17 integrally 
provided in the rear of the engine 16. 

The motorcycle 10 also includes a sWing arm 18, pivotally 
connected to the rear of the main frame 11, for accommo 
dating reciprocal up and doWn movement of a rear Wheel 19, 
Which is rotatably installed on the rear end portion thereof. 
The motorcycle 10 further includes a fuel tank 21, installed 
on the upper part of the main frame 11. 

Still further, the motorcycle includes a driver’s seat 22, 
installed behind the fuel tank 21, and a pillion seat 23, 
installed behind the driver’s seat 22 for accommodating a 
passenger. Here, reference numeral 24 designates a front 
fender for covering the front Wheel 15; reference numeral 25 
designates an upper coWl; and reference numeral 26 desig 
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6 
nates an intake air box. Reference numeral 27 designates an 
exhaust pipe extending backWard from the engine 16; and 
reference numeral 28 designates a mu?ler connected to the 
exhaust pipe 27. 

Referring also to FIGS. 2-4 as Well as FIG. 1, the steering 
system 40 for steering the front Wheel 15 includes a pivotally 
movable portion 29 including a top bridge 37, arranged 
above and parallel to a bottom bridge, and the handlebars 14, 
Which are respectively af?xed to the top bridge. 
The steering system 40 also includes the steering damper 

apparatus 30 interposed betWeen the pivotally movable 
portion 29 of the steering system 40 and the body frame 11 
(see FIG. 2, FIG. 3), for damping movement of the pivotally 
movable portion 29. The steering damper apparatus 30 is 
arranged above the head pipe 12 and the handlebars 14, and 
also absorbs an external force exerted from the road surface 
during traveling, as needed. 

With continued reference to FIGS. 2 and 3, Wherein an 
arroW indicates the front of the motorcycle 10, a central 
front-end portion of a tWo-Wheeled vehicle, according to an 
illustrative embodiment of the present invention, is shoWn. 
The steering damper apparatus 30 is constructed such that 
the loWer rear portion of a steering damper housing 31 is 
?xed to the main frame 11 With bolts 61, 62 (include bolts 
63, 64 although not shoWn). 
The steering damper apparatus 30 includes a ?rst torque 

arm 33 having an inner (?rst) end 43 Which is ?xed to a pivot 
shaft 32. The outer, forWard end 44 of the ?rst torque arm 33 
is pivotally connected to a ?rst end 45 of a second torque 
arm 35 via a ?rst pin 34. (The ?rst pin 34 may comprise a 
nut and bolt, as shoWn in FIG. 4.) The tip, or second end 46, 
of this second torque arm 35 a?ixed, via a ?xing bolt 36, to 
the top bridge 37 of the steering system 40. 
The ?rst torque arm 33 and the second torque arm 35 are 

movable via the pivot shaft 32 and the ?rst pin 34. These 
parts are collectively part of the steering system 40 of the 
motorcycle 10, and cooperate to form a linkage structure 
extending betWeen the frame 11 and a pivotally movable 
part 29 of the steering system 40. 

In this respect, the steering shaft 42 (FIG. 4) and the pivot 
shaft 32 of the steering damper apparatus 30, located above 
the steering shaft, are substantially coaxially located, but are 
not directly connected to one another. 

Referring noW to FIGS. 3 and 6, a rotary damper 51 
includes a movable partition Wall 52, Which is reciprocally 
pivotally movable Within an oil chamber 53, formed in a 
housing 31 of the steering damper 30. A communication 
passage 57 is formed internally Within the steering damper 
30, in ?uid communication With the oil chamber 53. When 
the partition Wall 52 is moved in the oil chamber 53, 
hydraulic oil from the oil chamber 53 is forced through the 
communication passage 57. Arestriction ori?ce 59 is formed 
Within an ori?ce formation member 58 in the communica 
tion passage 57, for controlling a How rate of oil there 
through. 
The rotary damper 51 is installed Within the oil chamber 

53 formed in the steering damper housing 31, as noted 
above. The steering damper housing 31 is characteriZed in 
that it is ?xed to a steering damper stay 49, Which is 
connected to the head pipe 12 With bolts 61, 62, 63, 64 and 
is installed on the vehicle body side, and is ?xedly attached 
thereto. 

FIG. 4 is a side vieW, partially in cross-section, shoWing 
the steering damper apparatus 30. The steering damper 
apparatus 30 provides a structural body in Which a control 
valve driving solenoid 101 is installed in the loWer end 
portion of the steering damper housing 31. The ?rst torque 
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arm 33 has an inner (?rst) end 43 (FIG. 3) disposed adjacent 
the lower end portion of the steering damper housing 31. 
This ?rst end 43 of the ?rst torque arm 33 is ?xed to the 
loWer end of the pivot shaft 32, as shoWn. 

The outer, forwardly disposed second end 44 of this ?rst 
torque arm 33 is connected to a ?rst end 45 of the second 
torque arm 35, via the ?rst pin 34. The second end 46 of this 
second torque arm 35 is af?xed to the top bridge 37 via the 
?xing bolt 36 (FIG. 3). 

In this case, the steering shaft 42 is located substantially 
coaxially With the pivot shaft 32 of the steering damper 
apparatus 30, Which is located above the steering shaft 42. 
As seen in FIG. 4, the steering shaft 42 and the pivot shaft 
32 are spaced a short distance apart, and are not brought into 
direct contact With one another. 

Also, the steering shaft 42 is constructed to have nuts 92, 
93 thereon, above and beloW a connected portion With the 
top bridge 37, and to have a nut 94 and a tapered roller 
bearing 95 on the loWer portion thereof. A paWl-breaking 
Washer 96 is interposed betWeen the nut 93 and the nut 94 
on the steering shaft 42. 

In this respect, reference numeral 102 designates a main 
sWitch key cylinder; 103, a top bridge concave recess; 104, 
a top bridge-side cover; and 105, a body-side cover. 

By providing the top bridge concave recess 103 beloW the 
?rst pin 34, the loWer end of the ?rst pin 34 becomes dif?cult 
to abut on the top bridge 37, and the steering damper 30 can 
be arranged at a loW position. 

A link mechanism including the pivot shaft 32; the ?rst 
torque arm 33; the ?rst pin 34; the second torque arm 35; and 
the ?xing bolt 36 (FIG. 2) is arranged on the upper surface 
of the top bridge 37, substantially sandWiched betWeen the 
steering shaft 42 and the main sWitch key cylinder 102. 

FIG. 5 is a cross-sectional vieW shoWing the construction 
of an optional connected portion betWeen the pivot shaft 32, 
the ?rst torque arm 33 and the second torque arm 35. In the 
embodiment of FIG. 5, the ?rst pin 34 interconnects the ?rst 
and second torque arms 33, 35 by passing through a ?rst 
spherical bearing 65 on the second torque arm 45 at a 
juncture extending betWeen the second (forWard or outer) 
end 44 of the ?rst torque arm 33 and the ?rst end 45 of the 
second torque arm 35. 

Also, in the embodiment of FIG. 5, the ?xing bolt 36 is 
inserted through a second spherical bearing 66 at the top 
bridge 37 via the second end 46 of the second torque arm 35. 

Since each connected portion of this ?gure is merely 
illustrative, it is Within the scope of the invention to alloW for 
minor changes in connection portion structure, as long as the 
?rst pin 34, the ?xing bolt 36, the ?rst torque arm 33, and 
the second torque arm 35 are provided. Optionally, the ?rst 
and second spherical bearings 65, 66 may also be included 
in this structure. 

To explain in further detail, in the embodiment depicted in 
FIG. 5, the ?rst torque arm 33 includes a bifurcated second 
end having tWo spaced apart branch plates 44, 44. A con 
nected portion betWeen the ?rst pin 34, the ?rst torque arm 
33 and the second torque arm 35 is constructed by connect 
ing the ?rst pin 34, the bifurcated branch plates 44, 44 of ?rst 
torque arm 33 provided betWeen the ?rst pin 34, the ?rst end 
of the second torque arm 35, and the nut 91 together, to 
substantially form a ball-and-socket connection. Washers 
81, 82 are provided betWeen the bifurcated branch plates 44, 
44 and a ?rst spherical bearing 65, composed of a spherical 
bushing 84, a ?tted collar 85 and a snap ring 86. The 
spherical bearing 65 is provided inside the bifurcated branch 
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plates 44, 44 in the axial direction. The ?rst end 45 of the 
second torque arm 35 surrounds and is secured to the ?rst 
spherical bearing 65. 
On the other hand, a connected portion betWeen the ?xing 

bolt 36 and the top bridge 37 is constructed by connecting 
together the ?xing bolt 36 and the second end 46 of the 
second torque arm 35, via a second spherical bearing 66 
composed of a spherical bushing 87, a ?tted collar 88 
surrounding the bushing, and a snap ring 89. The second end 
of the second torque arm 35 substantially surrounds and 
encloses the second spherical bearing 66, forming a second 
ball-and-socket connection. 

Thereby, the steering damper apparatus 30 is capable of 
absorbing any inclination of longitudinal axes of the con 
nected portions betWeen the top bridge 37 and each torque 
arm, even if the center 38 of the pivot shaft 32 and the center 
48 of the steering shaft incline slightly relative to one 
another, because the spherical bearings 65, 66 provide dual 
ball-and-socket joints Which adjust to accommodate such 
inclination. 
As described above, the connected portion betWeen the 

?rst torque arm 33 and the second torque arm 35, and the 
connected portion betWeen the second torque arm 35 and the 
top bridge 37 are each provided With the spherical bearings 
65, 66 respectively, Whereby a change in angle relative to the 
inclination of a rotary plane is absorbed by the spherical 
bearings 65, 66. A pitch error (the distance betWeen a center 
of the damper pivot shaft of the steering damper apparatus 
30 and a center of the vehicle body head pipe) is absorbed 
by the ?rst torque arm 33 and the second torque arm 35, and 
therefore, members constituting the steering system bearing 
40 are capable of securing smooth movement. 

Therefore, even if the pivot shaft 32, Which is sliding, the 
?rst pin 34 and the connected parts are not formed using 
enhanced dimensional precision techniques, it is still pos 
sible to provide a steering damper apparatus 30 capable of 
accommodating a change in distance betWeen the pivot shaft 
32 and the ?xing bolt 36 of the second torque arm 35. In 
addition, the above-described structure of the steering 
damper apparatus and the second torque arm automatically 
adjusts to a change in vertical distance betWeen the pivot 
shaft 32 and the ?xed shaft 42 even if the pivot shaft, Which 
is sliding, and connected parts are not formed having 
enhanced precision. 

FIGS. 6(a) and 6(b) are top Working vieWs shoWing the 
operation of the steering damper apparatus 30 according to 
an embodiment of the present invention. 

FIG. 6(a) shoWs a resting state in Which the rotary damper 
51 is not operating, and the rotary damper 51 is constructed 
such that a movable partition Wall 52 is mounted to an input 
shaft 56 Within the steering damper housing 31; there is 
provided an oil chamber 53 ?lled With oil 71; the interior of 
this oil chamber 53 is partitioned into a ?rst chamber 54 and 
a second chamber 55 and the ?rst chamber 54 is caused to 
communicate to the second chamber 55 through a commu 
nication passage 57; and this communication passage 57 is 
provided With an ori?ce formation member 58. 

The ori?ce formation member 58 is a member in Which 
there is provided a restriction ori?ce 59 for reducing a How 
volume of oil Which passes through the interior thereof. 

FIG. 6(b) shoWs a state in Which the rotary damper 51 is 
operating, and for example, When an external force is 
exerted on the front Wheel from the road surface; a force for 
steering the front Wheel to the left is transmitted to the ?rst 
torque arm 33 via the front fork, the top bridge and the 
second torque arm (See FIG. 1, 2); and the ?rst torque arm 
33 sWings as indicated by an arroW a, the movable partition 










